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Abstract: The corrosion mechanism of AZ31+xLa magnesium alloys in 3.5 wt.%NaCl solution 
was studied by means of the corrosion weight loss tests, electrochemical measurement, SEM, EDS, 
XRD and OM. For the AZ31+xLa magnesium alloys, it was found that the corrosion rate and 
corrosion current increased at first then decreased, corrosion potential moved negatively when the 
La content increased. The precipitated Al,,La3; phase caused the p phase becoming finer and more 
distributed. The investigation indicated that the AZ31+1.1La magnesium alloy obtained the 
minimum grain size, the minimum corrosion rate, the minimum corrosion current, and performed 


the best corrosion resistance. The corrosion rate of AZ31+1.1La was reduced by 28.59% in 
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comparison with AZ31 in the weight loss test for 168 hrs. The corrosion current of AZ31+1.1La 
was 1.03x10° A/cm’, which has decreased one order of magnitude compared with AZ31. 
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Table 1 Mass loss of the AZ31+xLa magnesium alloys in 3.5%NaCl solution 


Time/h AZ3l/g AZ31+0.3La/g AZ31+0.5La/g AZ31+0.7La/g AZ31+0.9La/g AZ31+1.1La/g AZ31+1.3La/g 


12 0.0092 0.0137 0.0154 0.0141 0.0167 0.0052 0.0062 
24 0.0166 0.0569 0.0221 0.0096 0.0149 0.0101 0.0145 
36 0.0302 0.0797 0.0296 0.0302 0.0509 0.0222 0.0392 
60 0.0638 0.2390 0.2146 0.0480 0.0652 0.0442 0.0673 
84 0.1586 0.4261 0.3865 0.1103 0.0816 0.0907 0.1334 
120 0.4391 0.5741 0.851 0.3007 0.4291 0.1567 0.3416 
168 0.5897 — — 0.5219 0.4997 0.4211 0.9550 
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Fig.1 Corrosion rate of the AZ31+xLa (x=0, 0.3, 0.5, 0.7, 
0.9, 1.1, 1.3) in 3.5%NaCl solution 
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Fig.2 Polarization curves for AZ31+xLa (x=0, 0.3, 0.5, 0.7, 0.9, 1.1, 
1.3) magnesium alloys in 3.5%NaCl solution 
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Table2 Electrochemical parameters of polarization curves 


Ecorr/V Teor/(10°° A/cm?) 

AZ31 -1.58 31.6 
AZ31+0.3La -1.60 316.0 
AZ31+0.5La -1.63 121.0 
AZ3140.7La -1.65 32 
AZ31+0.9La -1.70 11.7 
AZ31+1.1La -1.68 1.03 
AZ31+1.3La -1.75 10.2 
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Fig.3 SEM images of the AZ31+xLa magnesium alloys 
(8)AZ31 (b) AZ31+0.3La (c) AZ31+0.5La 
(d) AZ31+0.7La (e) AZ31+0.9La (f) AZ31+1.1La (g) AZ31*1.3La 


Point A (b) 


896 29141 
875 8.03 
149 056 


PointB (d) 


Al 488 4.55 
335 0.61 


2 4 
cts XAF: 0.000 


0 
MEE 4116 


Element wt.% at.% 


Element wt.%  at.96 
Mg 


201703.01133v1 


chinaXiv 


ChinaXiv& ERAT! 


4 AZ31+xLa AEH SEM A EDS Edit 
Fig.4 SEM morphologies(a-0La, c=0.3La) and EDS (b-0La, d=0.3La) 
results of different phase in AZ31+xLa magnesium alloys 


© a-Mg * aMg 
^ [-MgrAli2 a [-MgrAli2 
èe ^liiLas 


ae eS - 
PEN PIB Rech ABS) 


© aMg © «Meg 
4 [-MgoAli2 4 [-Mgo^Ali2 
e Ala e Alitlas 


| 


Il . e. e ©. 
dcc I hae Rh MAE 


e a-Mg * «aMg 
4 B-MagrAli2 A p-MgrAl 
e Alla e ^liiLas 


* a-Mg 
^ [-Mgr Ali? 
èe ^liLas 


K| 5 AZ31+xLa HAHN XRD Mis 
Fig.5 XRD patterns of the AZ31+xLa magnesium alloys 
(8)AZ31 (b) AZ31+0.3La (c) AZ31+0.5La 
(d) AZ31+0.7La (e) AZ31+0.9La (f) AZ31+1.1La (g) AZ31*1.3La 
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Fig.6 Cast microstructure of the AZ31+xLa magnesium alloys 
(8)AZ31 (b) AZ31+0.3La (c) AZ31+0.5La 
(d) AZ31+0.7La (e) AZ31+0.9La (f) AZ31+1.1La (g) AZ31*1.3La 
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Fig.7 Corrosion morphology of the AZ31+xLa magnesium alloys in 3.5%NaCl 
solution (a)AZ31 (b) AZ31+0.3La (c) AZ31+0.5La 

(d) AZ31+0.7La (e) AZ31+0.9La (f) AZ31+1.1La (g) AZ31+1.3La 
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